RNA polymerase II transcriptional silencing in growing and fully grown germinal vesicle oocytes isolated from gonadotropin-stimulated and non-stimulated gilts.
Global transcription silencing occurs in the oocyte during its final phase of growth. The particular mechanism of this silencing is not well understood. Here, we investigated the silencing of RNA polymerase II transcription in porcine oocytes. First, we investigated the transcriptional activity of germinal vesicle oocytes derived from stimulated and non-stimulated gilts, but no transcriptional activity was observed. Second, we focused on the fate of RNA polymerase II in growing and fully grown oocytes. Active and inactive forms of RNA polymerase II were detected in growing oocytes by immunofluorescence and Western blots. In contrast, only the inactive form of RNA polymerase II was detected in fully grown oocytes. To evaluate if the inactive form of RNA polymerase II is released from DNA, the oocytes were subsequently permeabilized and fixed in one step. After this modified fixation protocol, the immunofluorescent labeling was negative in fully grown oocytes, but remained unchanged (positive) in growing oocytes. These results indicate that the inactive form of RNA polymerase II is not bound to DNA during the oocyte growth. Finally, based on Western blot analysis of different stages of oocyte maturation, the inactive form of RNA polymerase II was detected in metaphase I but not in metaphase II. Our study confirmed the global transcription silencing of fully grown oocytes. Compared with other mammalian species (e.g., mouse), the mechanism of RNA polymerase II silencing in porcine oocytes seems to be similar, despite some differences in dynamics.